High-throughput and combinatorial technologies for tissue engineering applications.
As the field of tissue engineering progresses, new technology is essential to accelerate the identification of potentially translatable approaches for the repair of tissues damaged due to disease or trauma. The development of high-throughput and combinatorial technologies is helping to speed up research that is applicable to all aspects of the tissue engineering paradigm. This diverse technology can be used for both the rapid synthesis of polymers and their characterization with respect to local and bulk properties in a high-throughput fashion. The interactions of cells with many diverse materials in both two- and three-dimensions can be assessed rapidly through the use of microarrays and rapid outcome measures and with microfluidic devices for investigation of soluble factor and material combinations. Finally, small molecule screening of large libraries is being used to identify molecules that exhibit control over cell behavior, including stem cell differentiation. All of these approaches are aimed to move beyond traditional iterative methods to identify unique materials and molecules that would not have been identified otherwise. Although much of this work is only applicable for in vitro studies, future methods may translate into rapid screening of these approaches in vivo.